The determination of the enthalpy of sublimation of organic compounds is of interest t o us as this thermodynamic quantity enables a comparison to be made between the lattice energies of the various members of the phthalocyanine series. Most organic compounds have sufficiently high vapour pressures to permit the use of diffusion techniques, but the extremely small vapour pressures of the phthalocyaninesl restrict the range of measurements to temperatures a t which decomposition is known to occurl>2 a t a measurable rate. These difficulties were overcome by using an optical technique similar t o that used by S t a f f~r d ,~ J~r t n e r ,~ and Stevens.6 However, it was considered necessary to demonstrate the applicability of the method by measuring the enthalpy of sublimation of some standard organic compound over a temperature range in which the vapour pressures were comparable to those of the phthalocyanines. Naphthacene was used as the standard and we publish the result here as there appears to be some controversy in the literature6 over the most probable value. It was necessary to record the vapour phase spectrum and it is considered that this is of interest as previously unresolved7 structure is now apparent.
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An excess of naphthacene was introduced into a 50-cm absorption cell in such a way that it remained in the section which was normally in the coolest portion of the furnace. This Pyrex glass cell had optically flat windows and i t was sealed off . a t the pump after baking and outgassing. A Sunvic proportional controller maintained the selected temperature to t 0 . 5 " and the windings of the heater coils were adjusted to ensure that the ends of the tube were always 6-10" higher than the section in which the naphthacene sample was located. The intensity of the transmitted radiation was recorded continuously during an experiment and the record showed that equilibrium was attained 40 min after each change in temperature. The light source, monochromator, and detector have been described e l~e w h e r e ;~ in this experiment a collimated beam of light was passed through the cell and brought to a focus a t the entrance slit of the monochromator. The zero and 100% transmissions were checked before and after a run and the zero was also monitored during a run. As a check on the method it was decided to measure the enthalpy of sublimation by give a mean value of 31.7&0.6 kcal mole-l for the enthalpy of sublimation (AH). This is to be compared with Inokuchi'sg value of 27 1 kcal mole-I at the same temperature (186"). The vapour phase spectrum (Fig. 2) is very similar to that recently reported by Williams and Goldsmith7 except for a slight difference in the relative intensities of the peaks. More structure is resolved as the vapour was at 219' whereas the above workers used 320". The absorption spectrum of naphthacene in benzene is included for comparison. A displacement of about 1100 cm-I to the red occurs on going from the vapour to solution.
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The lattice energies (AE) for various aromatic compounds are given in Table 1 and the data fall into two groups; those listed under the heading of "Bradley and Cleasby" are thought to be the more reliable.14 We have placed our value of 30.6 kcal mole-I under this as the lattice energy per carbon atom is in good agreement with those for the other members of the group. Inokuchi et al.9 have remarked that their value was lower than the figure of 29.7 kcal mole-l obtained by Magnus et al.15 from heats of solution measurements.
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